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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a semiconductor device with 
performance and productivity by making use of a catalyst element promoting 
crystallization and requiring no guttering process in the process of 
obtaining the crystalline silicon within a short time period and at low 
temperature by using of a catalyst element, a heat treatment, and a laser 
beam irradiation. 

SOLUTION: A film 304 comprising a group 14 element, germanium or the like 
which is in the same family as silicon in the periodic table, is formed on 
an amorphous silicon film 3030 formed on a glass substrate 301, 
heat-treated at 550°C for 4 hours, irradiated by laser beam, and a 
crystalline silicon film 3031 is formed. The use of group 14 catalyst 
element giving no unfavorable influence on the TFT characteristic even 
resident in the silicon film makes it possible to manufacture the 
semiconductor with high performance and productivity. 
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mt#>w-?^ mitr^-vi*. mtv^-v 

[0 0 0 1 ] 
[0002] 

<«TTFT*> #&6ttTt>*. COTFTtt, Sfi 
20 £*T,£&<C>-C&& 0 CCDTFT(S. ^aHHKlElB^jm 

[0 00 3] TFT(CfiJffl3tlSW«^*#<fcOTtt. 

ftjbtaz* entt^wr* ^ y 3 >»Bi*fijflir til* «fc 
30 ';5/ya> t a^'^^i^nn^, com 

[0 0 0 4] U*»L/fc**6. JfltticJ: bW\ AIM 

&BW 6 0 OttllMt 1 QftWJLk<D*m&M1 - 

5 9 3 Trc&O , S«©*ffi8Hb£*l* 

40 u/cii^, .6 o o^&±<Dmmicimm&$>z>o 
[ooo5] mwvnm) ^m^^m^^tx 

**»Sici§»i*-l*. 0*^«CcflflRr* C it, 5 5 

o - c . 4 B*ragK©*affiWFrari»afb«:ff «c a -5 c & a* 
[ o o o 6 ] ep^. ±ia©- * 4r^*©«&{b*ttg-r 

50 (*H^Sr« 4 fS e ^b^«?g*r^7C^^7C 



[0 00 7] ftH^*©«ACC J: 0 600 'C« 

T, »IB*MrlSafb*fT&**C £tt«BLT^*#. 

[0 00 8 ] 

( i ) xs»«r«euaaett©i*c»*ffifrs. 

[0 00 9] 

*fctt£»«Safb*-G*. ^It. U— 

sa©a«87E*tt: 1 4is^€>iitf*iyt-fli*/ctt*»«a 

[0010] »CC*»^CC*5t»Ttt. «a»7C*K:ffll*5 
EP*3 1 4i5OT**«!«7c*iL/T:ffll» 

-si, 5f'j>^x«*s^*i&s. —« 
i 4R©«»7c3&&m 4t5s©a*K*K:affot:(r>t:fc 

3*£tt«FH:©ffiT#fi C&&t>rt»6r*>&. WftsWET 
b&t>©tt. «^£3£*f*£U"CS iGe^SiSn 
*<0 1 4iS- 1 4R^*W»* s ftl^tirt^Ci^6 

[0 0 1 1 ] M^iLt^v^^A, X 
[0012] W^TC^i It^v^^A^^ 

tt>wifii»/cw-cft<. rat atftft 

r#i— :mijs©^>*a*? hy—zz&f&L. xx, 
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[0013] *1t*mtot> ADM«ffl«rttLMrfB#MH 
£c££&5— -3©»«£l/-ct»*. c©#ffifit<fcOfli 

[0014] sowwiffioaccTf 5 u— 
tf&5ci«:<tor, JnMS«3icc<fcoriea{bSti/cii 

10 mm<D&&&%2Z>tcM<?ZC£ifiV1tZ>. An 
[0015] WAtf, ftB«7C«©3iAfi^ttC»»^, 

teafbttfc'hfc** t ufc««fic*j<,>Tife£-rs. c© 

©R60<!:*ssa-r^«.«<tc^cifcr*-5. ecru 
-if-**iH«-rsciccj:or, c©eatt*w-rs 

ilSatt©i«c«*ii«:f#sci*srt-5. BP^, /h 

s«cisatt***&eaat^ifiRfis-ar6c 

5. ccDcfc^tc, !f-*<DJlS»K:j:-5«satt©ffliS 
©SMItt. *Sa{b*s^F^&S*«©*i^Cc«F«:g|*<fc 

[0016] *fcU-1f-*©fisSt©Rto*)K: % 

^7^tCtt»iR3tiCC< < , ^*fl»KiSRJR$ti^-rc» 

©r. ^^^»«LbecjBfiR$nfcS«»jR*jatRW«cjni 
30 m-rzcttfivz&mvtoz. c©#fl-**j8i»*#ffi 

^ fcf* K • if-v;l, • T~-;U (RTA) £/c»7 
t-y K • • ^P-feX (RTP) £W*ft*. 

[0017] CO J; 5 CClMMgSMCC. 1 4^7cJga> 

-OA, XX. lfl3^6il«tiA:--«*fcWa«M©7C ~ 

«c <t oisattoafiF&isatt^***** c ±#-c* 
fc 0 c©3eatt^B*fflt^*»*«tttt^7m«o 
40 iwn^«e>^*^6n-r. im7Z&*V 

[ooi8] »sa{bsnA:*satt^«« 

«^**& < i 4> 1 oWT S?Stt®«€:fllfi8-r S Ci^ 

(TFT) , y^^-K, *^>t*ffll,>5CiAit* 
-5. 

[0 0 19] *«MO«JSR«r»ffl-r-6CiK:j;oTfe(T 
50 (a) IS^'PtX^IiU^C^, ttatt©fi»& 



( b ) ««7c**y ? * y > < , a 
a iaxn £*tfsK:Bij^-r s c ± **r sr s . 

(c) Jtttt7c*^ai*«*ecs#ort<fcti(or. jh« 

(d) !f-**fe«***W«r*ciCcj:»)36 

CVDi, LPCVDS. PVDffi**fl3l»r««i7C* 
«7C**3»A-rS*ft"C*4. M^tc^ 

;l/VX»}A, y^^>. WJl/7^-)A, hV* (2, 

Witt, fb#ft£l/T$Stt*&t>5;M*£. 
[002 2] ««5c***tr*«i irtl Sstt^T 
t?**-^>-fe*>, nux>, *->u>, HttfbK*. * 

[0 02 3 ] *fc«tt7C«**W3i*fc»a«:|?ffiffitt 
[0 02 4] J£Ud^/t<Dtt, ««7C*#S£K*JB0 
Jt»fbXlW*a**t©OCDCaika Diffusion Source) £ 

j&®±cc^fru 2 o o e cfi^-c^-^-reci"c, n 
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[ 0 0 2 5 ] £ it. ««7C**3B«WK:ffJ#-rS C <fcfc 

[0 02 6] *feC©«WESOttSttlSt*lfiJi* + 'J T 
mt%kft<D&£A,£t£\,*ffimS u < tt*$>— tztim& : & & 

[0 02 7] 

«w:MfcccJ:»)i|*ia{b$i*, 3 6 ecu— *F-*cDjffiWK: 

JRHSHgl SS cc #Jffl r # -5 c £ tt t O £ r 4> & i > . 
[002 8)11 «C*|Qfe«©ff «xso«s&7n-r. 

30 ^7 0 5 9^*ffl^6. $«7^I«3 0 1±{C 

rmomitmmm 302^200 n m<om$ ecssai-r 
[oo29]^it, ^mmmms 030 ^77X7 

CVD^LPCVD^J:^! 10-15 0 n mJBflS" 
T^o CCW LPCVD^tCiorSOnm©!!? 

[0 03 0] *LtJBlfl«:GeH 4 *fflt»TLPCVD 
ttT? 5—1 0 0 n m1ff£ U < 1 0-50n m£D^7 
40 Xi}A«3 0 4*J3W-r£ (SI (A) ) . *UX, M 

©aHS«!iffi«f^. COilS*, SS3 0 l±CC^flE3ti 

fcsatt**-r5S*w«3 o 3 i «#scim 

[0 03 1] ±gB©flU)M!LJlW4 5 oay^±©sftrtf 

so [0032] ±mnmMm&7 *> ctt,cj:~>x. #Nnft 



7 

48nm 1 ^JU^W3 0 n s e c> *fflR#H*l*CC*5 
1>T2 0 0 — 3 5 0m J /cm 1 ©^-ftfltCfti'a 
hJH»U if Ji3 0 3 l©ISfitt*«Jfi<*1*S. CO 

u-if-*©fflf*xSK:*jt4r 4 0 0 - cgs 

Igtt, «r2Lfc*«-36©JKS*«:j:-?rfc<l:i» CB l 
(B) ) . 

[0 0 3 3 ] eflftufca*«*^^-->yo 

T> *K©««3 0 3 2*»J8«. C©*K©««3 
0 3 2ttTFT<D*£ffl|*««t&. fS20 
-150nm 4 CCrttl 0 0nm©BtffcJi*«|3 0 5 

&£-r* (hi (o .) , 

[0 034] ±SEBMU£* M3 0 SOfHRCCtta***^ 
^T&£„ TEOS4i^il 4 l^ft£<L4> 

*CS«»«1 5 0-6 0 0°C, S^Kii300-4 5 
0"Ct, RF7 7X7CVD^|?-iiSUc 0 TE 
OSiKKOE^tkWl : 1-1 : 3, JE^t* 
0. 05 — 0. 5torr l RF^9-IJ10 0^2 5 

<t<b*>CC«ECVDffit 0<tt»ECVDffi«:j;or 1 
SiS^3 5 0-6 0 0U ??i0<»400-55 

o'c<horjf^b/c 0 

[0035] C©TOtK rFX + ^v-U-lf- (« 
1248nm, ^\>UX*I2 0 n s e c ) 

pi^tt?ai**jst*-r ^cit. s-"; a 3032© 

three mm<D&*miRmcti}m~fz>ct&T:z. 
4> t mi mmm ± ©trace ** t« #raist{&£ 5 

[0 03 6] f3200n ro- 1 n m<DTfr * 

fifcl/T, C*l£/**-^>^U ^r-hli3 0 6^ 

A(Sc)^0. 15-0. 2il%F-f>^Ufc 
C>T6«fcl>. *tC*«*:pH%7, 1 -39€(0ffl5»© 
x*U>^yn-JU»i8«C«U £&$Mt&. C©T>»U 

C©Jc5CcLT, 1 5 0-3 5 0 nm. 
«. 20 0nm©iWi3 0 7eMn (HI 

(d) > . mmitmtmim<Di&>Tfr$-y/*tt 
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w.t>titcT)\>$~vj*%m^ftt>K mmAUcfttitcis 

[0 0 3 7 ] ^>F-f>^(77X7F 
-fc*>yffi£fcl>5> CCj:oT, ■STFTflDJfttR^ya 

ms (*) «iALfc. K-t^miuts^^^ 

(PH 3 ) fcfflltfc. F-Xfitt. 1-4x10 
10 ls cm- ! iTS a 

[0 03 8 ] S6tC, K r Fx + S/v-u-if- (jRg 
24 8nm, ^1/^*120 ns e c) ^MLt, ±IH 

S. U-1f-©x*^¥-«K« 15 0-40 
OmJ/cm 1 , ^K(i20 0-250mJ/cm 
1 CHt, NlSHRKft (») mm3 13 2, 

3 2 3 2 *fim?Z. CtlhOmMOU- vmKuz 0 

o — 8 o 0Q/nr*ofc. coxgtc*ji»r, u-if 

20 <h EI3S©3£*£ JBi > r & j: i 

[0 03 9] £ffiCCj|ffl«&K«93 0 8 t LX , 

TEOS»4ilt 4 cniBWt©«XvCVD 

Dffi«C<torK{ta*BI€:/lS3 00nmJI?fiS-r*. S 

Mg«2 5o-4 5o a a mti 3 5 o e ci-rs 0 

[0 04 0 ] fl/t, Jl«il^*3 0 8£x**>^L 
HI (E) (C^-r<fc5CCTFTOy-^/KU-/> 
CC:a>** h*-jU*»RRU TJl/5~*>AfcL<tt£ 

30 ffi-iQR3 0 9 1. 3 09 2*JBja«. 

[0 04 1] ftffeCC, *3Rcfi-C3 00-4 0 0°CT0. 

i^2B*rar--ji/ur. ^y:*>©**fb«E7-r 
£<, ^©j^cci/c. TFT«ts„ fur, 
«Cf^«Lfc^»OT F T£v h »; **ttccKW*otf>T 

CCDTFTtJ, y-VKU^>««3 1 3 2/32 3 
2i^t^;WBJS««3 3 3 2**Lr(r»-S. ifc3 1 
0 0, 3 1 0 1 #N I ©«mfl9«^»*itt*. 
[0 042] *«*WrftB3hfcT F Ttt. 1 4&© 

40 «iii7c**fflc»sciccj:i3^'y^y>yx3e&Lr» 

tt«#N*\+*A'-Cl 5 0 cm 1 /Vs^lOfcC^ff 

*©IH«KJ:5eait©Bfcfii«:<fcSxeccJ:&fc©t 
t^MtiBOcra 1 /Vsfel±©fc©*S^«:ffS 
50 J53-tt*»SCi3&S"C*ftt». 
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[0 04 3 3 *HfliW{C*Jl»r tt. #MT£XH±ectt 
^**«AT*#ffi*r*UfcJ^ #ftWi*KT«:Jii 

*fc, ««7cK©*AffittLPCVDiSr&< 
£fctt©B*B8rt\ StfBffi. »«&Wffifc£«Sl»SC 

[0 04 4 3 CXtil«2 ) **ft«TM\ t£ii{b&Hl£ 

BLL«:«J*U L**«K^Ccj:DI6iMbStS\ 3 6 

[004 5)12 «C2|cj!JS«off «Xg©«B«r^-r. 
m*7^Ii4 0 1 <3-->^7 0 5 9) ±CCTMl 
©BHtS*J«4 02^20 0nm©JS3«Udt*r*. C 

fctf>CcKtt6ft*. 3 #MMg3RI«4 0 3 0*:/ 
7XvCVDStCj;ot2 0-l 50nm t CCt«5 

[0046]^ Lt. &Mmtm&%L*)Vk< IttotDV y 

mmmcDm. m^miM* 2 n mmmvmz ccbix#b 

[0 04 7]^LT10ppm (MS&m) O^?^ 
?A*£#l,fcffl«tt^4 0 4*&*&0 (192 
(A) ) , S^BfifflfL. ^ft-»t^f>F7 

Sfbl,fcS£*fll4 0 3 1 «r» 

[0 04 8 3 ±iaa«A!ia*tf5ci«c<fcor. 

^20 0-3 00mJ/cm 2 WT-SCitCJ; 

»xgK:*jt>rtt. Sfi*4 0 o-ceKtcmskorfej: 

tti UrlSSJSSJ&sfT^tiS (H2 (B) ) . 
[0 04 9 1 S(C 4 feSMtLfc&**U0 3 1*^*- 
^■>ytt. »ttO««4 03 2«fiWS. C©MtK 
©fli§H0 3 2BTFT©^fi£tftf&T& o *l/C, 
m$ 1 0 0 nm©BWb8*BU 0 5«t^. C©iSg 

itifiiiy- hiwsfli&i/t: (12 

(C) )■. 

f?30 0-8 00 nm, «^.tf60 0nm©7^5- 
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^A^^i-rsjB (o. i-o. 3ss%©*#> 
s^^Aistf) £*£ft-r£ 0 fit, &»i©7* hw 

^TT*fitCpHWBLfcfeO) U 
Ctl«C«««:8SEUT, 1-5V/^ W*fc£4V/#r 
«E*10 0V«±«^t 4 »SBMb*fTfc5. C 
©EHCtt, h*«LLffi©#&6-$\ ^^iii 
fcKSBMbStir, KS&MffMKII:»4 0 7#J1 
10 $100n mJ&ESSti*. C©P»*Kfbft©WEEB5 0 

[0 05 1 J&CC. ^^Xvh'-ty^Cj;^^ >- 
y 4 0 3 2Ccy- hm^4 06^^ 

r, 7*^7^>(PH 3 ) }JBiimEE ; £:5<-3 
OkV, WitflOkVin. F-Xfflilxio 14 
-8xi0 n cm-\ 2xlO u cm- J iT5 
20 (12 (D) ) 0 

«:ffitt{b-rS. ttt>T % /556 0 0nm(OSrfb^*llS4 

^{b^£><hT;t^~^A©^Iij^(CJ:oTTFT 
©y -xfiWL K U -f >««©*« -^409 1, 4 

0 9 2«t^ 0 ««CC. 1 SvE©7K3RSffl«"C3 5 
30 0'C. 3 0#©r~--<n/£*$c&r>fc. J^±©xficcj: 

otiIF7>^^W6 (32(E)). 
[0 0 5 3 3 *SaS«-CffSJ3nfcTFTB. 148*© 
*Hl7u»<£fllc> * c i «c J: 0 ^ v z y > yxflft ur^ 

*ft**N*-i-*^"Cl 5 0 cm 1 /Vs£i±OWi 
C<h#flli83tt"Ct>S. £6K, »«iK©^'5^ + *>± 

1 0%J^rtr*5c<b3&sfiiigdti'rciS. c©^:v* 
©4>&3tt; M^ilicio^^^ibi u-if- 
*©JBW «c cfc **£B1±©fl&ft £ Cc J: £X*Itc J: 5 &© <L 

40 #*6ft£o U—tf-*©**3pJffltfc»^K:B. N3 1 
1- *ri\,MX 15 0cm 1 /Vs £U:©&©&$£K:&& 
Ci^r^6^ >uy*ifijz%<. &mMffl<DJ:>>%: 

[0 054] *JjSS««:*j^r tt, #a«SI*BI±«cJiJ! 

«7c*€:i»A-rSj&tt«:»ffll/r*>J:l». ?<Dm*£ti*m 

50 SJ&ffli^Ci*>-C*S. 
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[0055] (3sSteW3) zmmmtcto^xiz. 
[ o o 5 6 ] m 3 tc*iat«©ffiio:e*^-r. sr. 

1^2 0 1 (n-->^7 05 9, lOcroft) 
U TEOS (fh7-iK^->7» £K*£Jg* 
ntfXt V DttCCfcoTJ? d 2 0 0 nm 

©MflS*©Tifi«l2 0 2*JgfiS-r5. *Lt, ^X 
vCVDmot, f$50-l 5 Onm, W&tf 1 

o o n m<Dft£knmmm2 o 3 £j«jfrr*. *tcaww 

{OSS 5 0-2 0 0 nm, WU* 1 0 0 n m©BMBi* 

BI2 05*^7 x^cvDtttcjr-orflM-rs. -eo 
r. M{ka*BI2 0 5*jaiRW«:x»^>i<Lr, 
«13R©«BJLfc««2 0 6*^fiS-r-5. 
[0 0 5 7 ] frOXUmiCGeH, ^tLPCVD 
&-C5— 1 0 0 nmJff£L<tel 0-5 0nm©y;l/V 
^OAlMtSo C<0«, 2*fH«Tr5 0 0- 
6 0 0"C, «ittf5 5 0 # C, 4B*|ffl<D3!llfl|*rr—;l/*ff 
t,\ 8**2 0 3<Dl6iWt&fT'>. eSfk«. ^vjr- 
A 48*«*«8ail L/c««2 0 6 *Hil6jS4 It. 9k 

jWifr-ra. Htc*5i>rtt««2 0 4tjy;i/vr.-)A^ 
h«*a $ *ir issft Ltczm, «« 2 o 3 imfifttc 

J*SffcO/cSI»*^-r. C©2 0 3t^W»*|fiI^ 
<Dm&te. 2 5 - 1 0 0 u mUSrcA*. */c*©ttg 
fi!M#lfi!tt«n& <1 1 1> *l*fflra£C<fcj&*llffi3Ja 
Tt>* (H3 (A) ) . 

[0058] _bfB^MSCC c t^^ 0 H a fbX!icr>^CC2 6 
«C|j?5^*<Djroi*tc<fc 0 ^RJR2 0 3©*SSttMSS3it 
£„ COI&tt, M0. 6-4 /tin, 0. 8 

[0 05 9 ] ^«IiltttAay>7>^ffl 
^-±©jaft3&«9 0 0-1 20 0 TtoPdWcA* J: 

T5 0-2 oo*c/# t »*atts«s&ai-c2 o- 1 o o 

[0 06 0] ;X(C, Mft«3RK2 0 5*tt*«. CO 

^ «g«2 o scomwicitmznzwiim'bmmcmik 
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i^f>m, MX<Di§1£Jlffi4i2 0 8£BJ&?2>. 

com, m3 (a) ©2 o 6r^$n^cM^«, ^iv 
io ygtt»2 o 8ec*jc>r^i'vr.'j7Aattoi(ci«*&s^ 

[0 0 6 1 ] *<D«, 1 0 0#»9*<D7kaB&£*tf 1 0 
flEE, 5 0 0-6 0 0 "C<Z> % KftffKCte 5 5 0 "CCD^S 

»t>ecfci»r. mw^citc^ot, sua 

mimmmomzte loonmit^ m 
* % t>*-t#h$i ( i miE. 1 o o%> , 4oo*c 

20 0. 6-4 /urn. ^Jxt*. 0. 8-1. 4/zm{Ct'— 
3 0- 1 8 0 tWMf U S£{bftfgM2 0 

1-1 0%<£>HC 1 ZmAU-CbJA* (S3 (B) ) . 

[0 06 2 ] siSMft^r, *'***'j>^ffiic<fcor t 

f?300-800nm, Wi«6 0 0 n m©7^5 - 
(0. 0 1-0. 2%©X*>^A£#fr) fclffi 

hH@2 1 Ofc^fiW* (H3 (C) ) . 
[0 06 3]£6lt> COTJl'S-'JAOWCDai* 

30 wambor, tmtcWHtmaz 1 i^ssts. c<d 

-^«R*rff^. »6*iS»tWH2 1 10JI$ti2 
OOnrnt^, fcfc, t<Z>BWfc»2 1 Hi, 

±sa»fliMftXSr«a«>sci*5"C*5 (H3 
(D)>. hafiibrrjus-^AJiOWiiftttcc 

40 feJft^tt. h*«*ctf-f F^*-Ji/€:Sfttt^aK:-r 

[0 064]^K, ^>K-t>^S(^7XvF- 
t>^aitf5) tcJ:oT, Y§ttBffiJ« (V--X/F 

^y-h^©2 1 0i-?-cOJiffl(D^fb!12 1 1^7X>7 

-f> (PH, ) fcffi^ /JDii^lE^6 0-9 0 kV. m 
50 At^SOkViTS, F-Xfitt l x l 0 ls -8 x 1 0 
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* s cm" 1 , 4x l 0 1S cm-'in, C<D*£ 

N%KDTffiWmm2 1 2£2 1 3^M«C<i:^ 
T££ e H^^feW6*>ttJ:^Cc^tt«j«i«<!:y-h« 

^fc^-fe* n«Btt, ifftcy- hmsccMmEE (n* 

+ *A'TFT©*§£tt^:*-X) *EpaofclWE)y-^ 
#fc, ^ISttWDJcSJCT 9Th h y ^x<Dili££ 

t&5 0 

[0 06 5 ] *<D». U— !f-*©JHW«: J: -^tT-- 
^*ff5. U-f-itilttt, KrFxt^vu-f 
- (%£2 48nra, v^;l/^i&12 0 n s e c ) 

fttou— tF-T&-?T&<n>„ u-if-36©^W* 
mt. x^^'-W2 0 0^4 0 0mJ/cm z , 
Wttf2 5 0m J/cm 2 il t — jWJMc^* 2 - 1 0 

©jk»*b#«:»«* 200-450 -aiRK:ijn*-r 4 c & 

CCcfcor. ^£tf*tf^T*>J:i> (SI 3 <E) ) . 
[0 06 6 ] «El>T. IP£6 0 0nm<DBMf:Jl*K2 1 

[0 06 7 ] zlx. mmmmmz u, 21 5*c=i> 

>£TJU5~$A©£JBl^J:r>TTFT©Wi • %m 
2 17, 2 1 8£7£/&T£o l»IBD**#fiB 
»-C3 5 0'a 3 0^<DT^-iU«rfH». TFT^Wf 
Sr^^^^vh'J^XOii!3R|5il8*SfiS-rs (03 
( F ) ) o 

[0 06 8] *H*6«rffll0fcT F T<D?Stt««(D*S 

[0 06 9] *HfflSWtt«jK7c3RficyjU^-^ A*ffll» 
ttWttt, -? AoiAStc l p c v Dii ^1 ^ 

C >T & !3tt<0£!£l**f9 6 ft £ c 
[0 07 0] C3l*tW4] *SlttWtta!^^^-Sg©T 
FTCC**W*jifflO/cfefl!>r*-5. H4ec*gOSW© 

5 9) 1 0 1±CC>U\"* 5rU>^ffi«:j:o TIPS 20 0 

t, ^p^yif-Y Kt^^y- hn^i 0 zz&m- 

[0 07 1] &tc, LPCVD&tCcfcoT. J13 5 0- 
1 5 0 n m, tflxj* 1 0 0 n m<9*t£ ( I S) 



(8) WHI¥ 1 1 -2 04434 
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S3M*rJ0Mr£. €Lt»CGeH 4 £fflt>TLP 
CVDiSt5-l 0 Onm^KtJ lO-SOnm© 

je> . ssou 4Hfrar--ji/0T«a{ts-i±s. ^ 

;<*-->yUT, »tt©SaRK (TFTOfl5tt») l 

0 5*»«r* (S4 ( B ) ) o 

[0 07 2]^cv^>;i06^1 ^*>F-t*> 
10 y& (^X7K-t>^4fe§5) CCcfcoT, ?Stt 

««s*«^-r*^F«» (ccrttiB) *«»ir*. f 

JlOil«IE*8 0-v9 0kV. Wili8 0kVir&. F 
-XI(ilxio ls -8xi0 15 cm-\ WjU*. 5x 

7i 1 0 8«^ns e 

[ 0 0 7 3 ] -e<Of*. U-1f-«©jraW«Cj;oTT^- 
U-1f-3£<hbTt£. KrFit^7l/-if^- 
20 (jftft2 48nm t '\\n/*iB2 0 n s e c ) 

flbOU-1f-r*oTfeJ:l^ U— *f-*©JBW* 
fftt, x^J^W2 0 0-4 0 0mJ/cm J , 
W£tf2 5 OmJ/cm* iU — fl^CCOS 2 ~ 1 0 
^3*K «*tf2V a * HJIIWr*. C©I/-f-* 

©jisw^Kiais* 200-450 •ogaicanaar * c t 

KiroT. 3^*»;*cl*0&T4>J:l». 4fc, CCDXfl 
(04 (C) ) . 

[007 4] *«c. Bffltt*SR£ LTWbIi*Bi 1 1 
30 2. sj«i; 5 KJR1 1 3^fiScMT^o »C. h 

^5^.^A©*BMCCJ:oTTFT<Z)^«ieiBl 10, 

1 1 1 ««tc. 1 mE07K^#SmT3 5 
0"C. 3 0^©T^--;U*ffC». j»^*//-SOTFT 

(04 (D) ) . 

[0075] ±sacc^-r*ffir»6ftfcT f tcd^^ 

ttl 1 0-1 50 cm 1 /Vs. SfiKJO. 2-0. 5 

b >K^?** F— 1*> ^L//cPf t *;UST F T 
40 MlfciC6, »ftfttt9 0-l 2 0 cm 1 /Vs, 
SiS«0. 4-0. 6V/ffit*0, fittOPVDa^ 

T. »»««2*«±J»<. Stt«2 0%«±t>«ii>U 
fc. *fc. ft«tt<D®3&>6fe, *H»«Tf*H3ft/cT 
F T tt 1 0 0 0 •C©Wia«lK<fcCC J: r> TitWl $ ft fcT F 
T CC o W * £ 6 fc I ifi»«c<6**7S L fco 
[0076] *!8»«tt*BiS*«cyjUv-ii; A^ffll* 

*«r». ^ A(DiA?£ic L P c v D^^ffl^ 

50 tdtfi* (S^SffiJfefflt^ftiHffiffi^. »*Bffi. fSiR^fliffi 
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mmx'immm<o±ffi ec y ^ v ^ ^ a a ok Attn 

[0 07 7 ] morns') mmmi Ltcffimz 
mr&T9?<7vhv*xmm*:Bh>. Kansas 

[0 07 8 ] 0 5tt:tel>T, 5 0 i tig& (5^, '>V 

[0 0 7 9] Cti€>OTFTtt»«J:K:ii*-7h y 
@S§50 3 t y>T hfflMEttl5lK5 04, v-^WJKttlsl 
285 0 5, niPv*|5]K5 0 6 *©«&T 

[0080] ttc. msttc^-rffirnvte, tpt^-?-? 

cccfpc (y * >Y * -^-^-v h) 5 

[008 2] *I^Wr*iJffl^S^tt«K*«ttJli 
HMH z -»G H z ©Wjg«»riB»TS(i^«aiElWf 

[008 3 ] fc*>\ *30fi«r»«K*98*jRa^K 
[ 0 0 8 4 ] ±&<0Sii«7j*«S. E L*S«» 

[008 5 ] CSB*«6) 3BS^Wtt3BS«5«:^l/fc 
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(MM I C : 

*-)\> • IC) ife^lMincitrtS. 
[0 08 6] Sfcttltt, WB*ffil>*TFT<BfiJjS££ 

«{fc*ftfcVLs iiiB^HJS-rsctfcDjjgTA*. 

C<D«K. 3HSa»W©TFT*ffll^r#ffitCC«j»ttCcK 
^^«=|5|j»*|»/S-rsc<!;3&*wJ(BrA-6. fcfc, * 

[0 08 7] CHS6W7J *3B6Wrtt. 3SfcW5*>Jg 

[0088] mmm*mm l *> zm^-mm iit«t- 

[0 08 91 06 (A) tt«#*S§r*D, $f*2 0 0 

1 , #i*aW7»2 0 0 2, S^A*»2 0 0 3. 3t*%ft 
12 004, ^^^200 5, 7>ft2 00 6 

[0 09 0] 06 (B) tSfc'f^ ^-C&O, ^i$2 
10 1, «?n»ja2 10 2, »^A*»2 103, 
30 X>f 9^2 1 0 4, rtv?-V-2 10 5, S«SP2 1 0 
6«^6 B ^K^»^SIiB2 1 0 2, «J*A 
^g|52 1 0 3. S*»2 1 0 6^{Cja«-r-5Ct3&sr# 

[0 0 9 1 ] 06 (C) ti^^Jl/n 

tr^a>ek-if) rabo. *#2 201, #^Si$2- 

2 0 2, ^«SP2 20 3, f&fEX <4?*2 2 04 % $k*n 
SSIK2 2 0 5r«SESns. *HS*WW* ^ 5*2 2 0 

2. $ftff2 2 0 3. S?nKIS2 2 0 S^CC^ffir^ 
^» 

40 [0 09 2] 06 (D) it^y Fv^> hf ^^'U-T 
*#2 3 0 1, *^I2 3 0 2. KBJ2 

3 0 3T«dE3*i-5. #^»%^iS2 3 0 2 CC^ffi 

[0 09 3] 06 (E) 

0, #f£2 4 0 1, 7tai2 4 0 2, &j*£gff2 4 0 3, 
5, 2406, X^'j->240 7t'M^ti-2> 0 

9!«a^«iS2 403 tcmmrz c ttfi-c * ^ e 

[OO94]06 (F) hS^O^x^^-t 
50 AO, #f$2 5 0 1, «2 5 0 2, &7n£92 5 0 
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*mMizmnkmm2 503 icmm-r&c <t#-c£ 
[0095] &±<D*iic. #M^<9^&ffiii&6T 

fat anu^r tci^r £ -So 

[0 09 6 ] 

[mn<D®m 1 4m<oMM7tm^mALxisMxmm 

[0 09 7]f U t C<D&tCTFT<Dftm-f^tI^ 
[Bffi©«M«cSM8] 

[@ 1 ] SBft«©ff«ifi*^-r 
[ SI 2 ] SBfi«l©f* «xs*^-r. 

[191 ] 
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[@6] «w©«te!6*7n-r . 

[flF-^Dtt^] 
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